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Introduction and data 
   Numerous climatological studies of Japan stress monsoonal influences not only in 
winter but in summer as well. The winter monsoon out of Siberia is characterized by 
high pressure and polar continental air that is greatly modified by the warm Japan Sea 
in its eastward progress. Frequent snow and cloudy conditions, therefore, are the 
norm in the windward Hokuriku and Tohoku Japan Sea side, while sunny, dry weather 
prevails on the Pacific side. Dominant weather factor for most of the country during 
summer is the Ogasawara High and associated curved trade winds from the tropics 
which constitute the summer monsoon. 
   In this study, temperatures for the extreme months are compared between the 
Japan Sea and the Pacific sides. February is generally considered the coldest  month  ; 
however, an investigation revealed that many more stations record lower mean 
monthly, mean daily minimum and mean daily maximum temperatures in January. 
For this reason, January was used as the month with lowest temperatures. August is 
decidedly the month with highest temperatures. 
   Temperature differences between the Japan Sea and the Pacific sides exist not 
only because of weather conditions, but coastal configuration and the effect of ocean 
currents as verified by sea surface temperatures as well. Indeed, coastal configuration 
and ocean currents may be of primary significance in affecting temperatures. For 
example, coastlines abruptly change direction in several regions on the Pacific side, the 
most notable of which is north of the Boso Peninsula. The Pacific coastal trend south 
of Boso. Peninsula is northeast-southwest, but continues northward in a north-south 
orientation. While the warm Kuroshio hugs the coast to the peninsula, it begins to 
flow into the open ocean in its normal circulation around the Ogasawara High rather 
than to follow the coastline. To the north, the cold, southward flowing Oyashio is 
deflected to the right by Coriolis force, westward, toward land. On the Japan Sea side, 
coastal configuration does not appear to play a significant role in affecting tempera-
tures, rather, the primary factor is related to the warm Tsushima Current, which, in 
its northward flow is also deflected toward the  right, in this case, however, to the east,
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landward, on to the Japan Sea coast. The Northwest (winter) Monsoon also drives 
the Tsushima Current in the same direction. 
   Mean monthly, mean daily minimum and mean daily maximum temperatures for 
the months of January and August were obtained for 73 stations throughout the 
country, of which 28 were on the Japan Sea side and 45 on the Pacific coast , from the 
Japan Meteorological Agency publication (1962), Climatic Table of Japan, Part 2, 
Monthly Normals by Stations, (1931-1960) . While the majority of stations means was 
based on 30 years, several were for a period of only 10 years .
1 January mean temperature 
1.1. Overall temperature gradients 
   Because of the influence of the Northwest Monsoon, considerable weather 
differences exist between the Japan Sea and the Pacific sides especially in Honshu 
during winter. One of the weather contrasts during this season concerns January 
mean temperatures which are illustrated in Fig. 1. The Pacific coast, from Sata-
misaki in southern Kyushu, to Soya-misaki in the northern tip of Hokkaido has a 
temperature gradient of about  1.1t per degree of latitude, while the Japan Sea side , 
from Hirado Island in northwest Kyushu to Wakkanai, has a gradient slightly less than 
 it per degree of latitude. Along both coasts to about the 38th parallel , mean 
temperatures are similar, with the Pacific side being perhaps slightly warmer . From 
the 38th parallel, the Japan Sea side has higher mean temperatures which appear to be 
related to the flow of both the Kuroshio and the Tsushima Current . The Kuroshio is 
deflected toward the northeast, away from the country near Choshi, while the  Tsu-
shima Current is deflected by Coriolis force, and driven to the Japan Sea coast by the 
Northwest Monsoon wind. For these reasons, the Japan Sea side is seen to have 
higher mean temperatures northward from about the 38th parallel . 
   Shitara (1966), notes that the Japan Sea side is exposed to the Northwest Monsoon 
from Siberia, while the Pacific side is sheltered by a north-south mountain range . The 
cold, dry, polar continental air is greatly modified over the Japan Sea, and it becomes 
moist and unstable, and maximum cloudiness prevails on the immediate coast , while 
sunny condition is the rule on the Pacific side. This cloudiness on the Japan Sea side 
is in part also responsible for higher temperatures by preventing terrestrial heat loss , 
while on the Pacific side, because of the clear, dry atmosphere, greater radiational 
cooling is permitted. 
   Nakamura (1966), reports a high frequency of southern component winds along the 
Hokuriku and southern Tohoku coastal areas of the Japan Sea during winter , but did 
not elaborate on their effects on temperature . Because these winds appear to have 
local origins, they in fact may not greatly affect temperatures . 
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than comparable latitudes on the Japan Sea side because of icing in the Sea of 
Okhotsk. The greatest difference, however, lies between Erimo-misaki and Kushiro, 
along the southeast facing Hokkaido coast, which is affected by offshore Westerly 
Winds. The gradient is  3roc per degree of latitude. 
   Temperatures are as much as  3t lower at the heads of such well defined bays on 
the Pacific side as Tokyo, Ise and Osaka, because of greater terrestrial control. 
Embayments along the Japan Sea coast do not show this trend because of the direct 
influence of the Tsushima Current and the effects of onshore winds.
1.2. Steep Temperature Gradients 
   Along the entire Japan Sea coast, temperature gradient is relatively uniform. 
Steep gradients, however, exist along the Pacific coastline where abrupt directional 
changes are noted such as between Nojima-zaki, situated at the tip of Boso Peninsula 
to Ishinomaki in Sendai Bay, where the temperature gradient averages  2°C per degree 
of latitude. From Southern Kyushu to the peninsula, the coastal trend is northeast-
southwest and continues in a north-south orientation northward of Choshi. It is, 
therefore, seen that the warm Kuroshio heads out to sea near Boso Peninsula. This 
means that while coasts to the southwest are affected by the  Kuroshio, those north of 
this position are not. Rather, coastal areas north of the peninsula are influenced by 
the cold water of the  Oyashio  . The steep temperature gradient just to the north of 
Choshi is verified by Shitata (1969), in his investigation on winter-days and ice-days in 
Japan. He also notes that the growing season steadily retreats along the Japan Sea 
side, implying uniformity in temperature gradient. Umemoto (1982 and 1985), has 
tracked frontal storms for several years and shows that most storm tracks are parallel 
with the Pacific coast of southwest Japan. This indicates that because of the direc-
tional coastal orientation, regions north of Boso Peninsula are most affected by cold 
air masses behind cold fronts. 
   Similar steep temperature gradients are evident where situations are alike. 
These include east-facing shores such as in southeastern Kyushu between Sata-misaki 
and  Oita  ; in Shikoku, from Muroto-misaki to  Tokushima  ; along  Kii Peninsula, from 
Shiono-misaki to Shima Peninsula and extending into Ise  Bay  ; and, Sagami and 
Tokyo Bays, between Iro-zaki and Tokyo. These coasts lie at nearly right angles to 
paths of both the course of the Kuroshio and tracks of frontal storms.
2 January mean daily minimum temperature 
   January mean daily minimum temperatures (Fig. 2) along coastal Japan is essen-
tially a mirror image of the month's mean. Gradients along respective shores are 
similar to those of the mean, and are especially steep in similar locations. The 
difference lies primarily in intensity. For example, between Erimo-misaki and
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Kushiro, the mean daily minimum temperature gradient is  6°C per degree of latitude. 
   One principal variation occurs north of the 36th parallel in which the mean daily 
minimum temperature on the Japan Sea side is considerably warmer than those on the 
Pacific coast. This difference is about  1°C in central Japan into Tohoku and increases 
to as much as  4°C in Hokkaido, reflecting higher night-time temperatures related to 
cloudiness along the shores of the Japan Sea. On the Pacific side, however, lower 
temperatures result because of the clear atmosphere enhancing surface radiation, and 
due to offshore winds. 
3 January mean daily maximum temperature 
 Fig.  3 depicting January mean daily maximum temperatures shows gradients 
along both coasts to be alike in character with those of the month's  mean  ; however, 
the Pacific shoreline at similar latitudes is considerably warmer (to  3°C  ) southwest of 
the 37th parallel. In contrast to both the monthly mean and mean daily minimum 
temperatures, north of the 37th parallel, although the Pacific side is warmer, the 
difference is slight, and in southern Hokkaido there is no variation, while a tempera-
ture reversal of  1  t occurs on the cold Okhotsk facing coast. 
   Mean daily maximum temperatures along the Pacific coast are higher than those 
of the Japan Sea shoreline because of the relatively clear atmosphere along the Pacific 
while cloudy conditions prevail along the Japan Sea. As terrestrial radiation is 
captured by  clouds at night, solar radiation receipt is restricted on the coast of the 
Japan Sea. On the Pacific side, on the other hand, because of the clear conditions, 
terrestrial radiation is allowed to escape at night, while permitting day-time solar 
heating. 
   Steep temperature gradients still exist from Nojima-zaki along the entire length 
of Pacific Honshu in Tohoku, and from Sata-misaki to Oita along the east facing 
shoreline of southeastern Kyushu. Other steep temperature gradients along east-
facing coasts and lower temperatures that were reported at heads of bays appear to 
be negligible. 
4 August mean temperature 
   Summer in most regions in Japan is marked by oppressive heat and humidity. It 
has on occasion been suggested that Japanese summers are more tropical than in the 
tropics. 
   During August (Fig. 4), perhaps not surprisingly, overall temperature gradients 
along both the Pacific and Japan Sea coasts are similar, decreasing northward at a rate 
of about  0.5°C per degree of latitude. To the central part of the country, however, 
with the exception of southern Kyushu, temperatures along the Japan Sea are  1°C 
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Pacific side becomes increasingly cooler northward to Hokkaido. This can be 
attributed to the cooler waters of the  Oyashio in the Pacific Ocean north of the Boso 
Peninsula and in the Okhotsk Sea. Heads of major bays such as Tokyo and Osaka are 
only slightly warmer than immediate coasts. 
   Coastal southwestern Japan Sea side to Niigata has similar temperatures with 
those of Pacific facing Shikoku,  Kii Peninsula, Tokai to Boso Peninsula, where 
gradients are extremely gentle. Northward, temperature gradients along both coasts 
are more  uniform  ; however, between Hachinohe and Kushiro, and especially between 
Erimo-misaki and Kushiro, a gradient of  2°C per degree of latitude is noted. This 
coolness and steep temperature gradient result because of extreme cloudiness which 
restricts solar radiation along the southeastern Hokkaido coast, and the  yamcse 
(Koshika 1974), a cool easterly wind that occurs in northeastern Honshu. 
5 August mean daily minimum temperature 
   Mean daily minimum temperatures are portrayed in Fig. 5, and gradients approxi-
mate those of the monthly mean. Both coasts show declines of about  0.6°C per degree 
of latitude. Along the Pacific shores, uniformity is seen from southern Kyushu to the 
tip of Boso Peninsula, and in a similar manner as the monthly mean, a steeper gradient 
is evident northward, especially between Erimo-misaki and Kushiro. On the Japan 
Sea side, a like gentle gradient is noted from Hirado Island to Niigata, and a more 
rapid decrease is seen to Hokkaido without an unusually steep gradient. As in the 
case of the monthly mean, in Tohoku and in Hokkaido, the Japan Sea coast is  1° to  3°C 
warmer than the Pacific side. 
6 August mean daily maximum temperature 
   Temperature gradient along the Pacific coast is  0.6°C per degree of latitude, which 
is slightly greater than the  0.5°C for each degree of latitude that is found on the Japan 
Sea side. It is noted, moreover, that the entire Japan Sea coast is warmer than the 
Pacific side by as much as  3°C (Fig. 6). On the Pacific coast, the gradient is gentle from 
the southern tip of Kyushu to northeastern Honshu, especially between Choshi and the 
40th parallel, while on the Japan Sea side, a gentle gradient is noted between Hirado 
Island to Niigata, and a relatively steep gradient from Akita to south of Otaru. 
   Heads of such bays as Tokyo, Sagami, Suruga, Ise and Osaka are seen to be 
warmer by as much as  2°C than immediate coasts. This trend, however, is not seen 
to this extent on the Japan Sea side. 
7 Conclusion 
   Coastal configuration and ocean currents appear to play an important role in 
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the Japan Sea side. Despite the abrupt directional change of the coastline that exists 
between southeastern and northeastern Hokkaido, there is no temperature effect 
which is the sole exception on the Pacific side. 
   A major discontinuity along the Pacific is situated at Boso Peninsula, where 
temperatures are relatively uniform to the southwest, but steep gradients are found to 
the north. This discontinuity is caused by the abrupt directional change of the Pacific 
coast at the peninsula. To the southwest, temperatures are greatly affected by the 
 Kuroshio  ; however, coasts north of Boso Peninsula are affected by cooler water of the 
 Oyashio  . 
   Cloudy winter weather along the Japan Sea also affects temperatures. The 
northern half of this coast has higher mean monthly and mean daily minimum tempera-
tures than the Pacific side, but with the exception of Pacific Hokkaido, the Japan Sea 
coast has lower mean daily maximum temperatures. During summer, of note is the 
extremely low temperatures that are found in southeastern Hokkaido because of 
offshore cloudiness. Similar low temperatures may be found in neighboring Pacific 
Tohoku caused by easterly Yamase winds. 
   Like studies of temperatures along coasts of other continents should prove fruitful. 
To this end, temperatures along the eastern coast of North America are being inves-
tigated, and a comparison of trends with that of Pacific Japan will be made.
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